p65-Dependent production of interleukin-1β by osteolytic prostate cancer cells causes an induction of chemokine expression in osteoblasts.
Skeletal metastases are a frequent complication of prostate, breast and lung cancer, and the interactions of tumor cells with bone-forming osteoblasts and bone-resorbing osteoclasts have been suggested to play critical roles in disease progression. We have previously shown that treatment of primary murine osteoblasts with conditioned medium of the human osteolytic prostate cancer cell line PC-3 results in a rapid induction of chemokine expression, thereby providing further evidence for a molecular crosstalk between bone and tumor cells. The aim of our current study was to identify PC-3-derived molecules mediating this effect. Using Affymetrix Gene Chip hybridization followed by qRT-PCR we were able to confirm that the expression of chemokine-encoding genes is markedly induced in human primary osteoblasts following incubation with PC-3-conditioned medium. Since this induction was significantly affected upon alteration of p65-levels in PC-3 cells, we performed a second genome-wide expression analysis to identify p65-regulated cytokines, which were then tested for their ability to induce chemokine expression. Here we observed that interleukin-1β (IL-1B) did not only increase the expression of chemokines in osteoblasts, but also the phosphorylation of p65 and thereby its own expression. Since immunohistochemistry on bone biopsy sections from prostate cancer metastases demonstrated IL-1B expression in both, tumor cells and osteoblasts, our data suggest that IL-1B is one of the relevant cytokines involved in the skeletal complications of cancer metastases.